


of 


Forensic Sciences 


The Ministry of the Solicitor General 
Public Safety Division 





Digitized by the Internet Archive 
in 2022 with funding from 
University of Toronto 


https://archive.org/details/31/61114695489 


CAZAWAT 10 


i+ 


THE CENTRE OF FORENSIC SCIENCES 


Activities Report 
1972-73 


This brief report is to advise judges, attornies, police 
officers, other laboratories and allied institutions about some 
of the recent activities in the Centre. It is assumed that its 
readers already have some knowledge of the functions and aims 


of the Centre. 


Part I focuses in brief detail on the single most sig- 
nificant development in each section during 1972 and 1973. 
This is followed by a summary of the sections' other significant 
activities. The sections are treated in order of size. Part II 
provides concise statistics regarding the services rendered by 


the. Centre in 1972 and i973. 


Work on the new building to accommodate our facilities 
began late in 1971 and continued during 1972 and 1973. It is 
expected that completion will be late in 1974 or early in 1975 
when 70,000 square feet of space will be available. 


In addition to our regular educational programs for 
police and related groups at the Ontario Police College, the 
Metropolitan Police College and the Ontario Provincial Police 
Staff Development Centre and the various community colleges, 
the Centre provided a six-month training program in forensic 
applications of neutron activation analysis for a member of 
the staff of the Bhabba Atomic Research Centre in Bombay, India. 
This wag under the auspices of the Canadian International 
Development Agency. Members of the staffs of forensic laborat- 
ories in Tanzania; London, England; Lausanne, Switzerland; 
Washington, D.C.; Cleveland, Ohio; Rochester, N. Y.; Alabama; 
New Jersey; North Carolina; Michigan; New Youk oN. Yao ;Johannesehurs, 
South Africa; Sweden; and Sydney, Australia visited us for varying 


periods of time to exchange information. 


Toxicology 


With the widespread use 
of sleep-inducing drugs, 
tranquilizers, stimulants, 
"street" drugs, and other 
forms of medication, the 
determination of the 
presence of the various 
toxic substances in body 
specimens has become in- 
creasingly complex and 
time consuming. In an 
attempt to alleviate this 
problem, a procedure has 
been developed for group- 
screening of blood (and 


urine) for the presence 





of a number of common drugs 
by means of gas chromat- 
ography. Whereas our previous methods allowed us to detect alcohol 
and two or three other drugs in 15 ml of blood, the new procedure 
enables us, on the same sample, to screen for about thirty of the 
commonly used drugs e.g. diazepam ("Valium"), methadone, propoxyphene 
("Darvon") and methamphetamine ("speed"), when present in high ther- 
apeutic or toxic concentrations. Although an obvious improvement, 
especially for impaired driving cases, it should be emphasized that 
the screening procedure for blood is only of limited value in a 
comprehensive toxicological examination for which other specimens 
such as gastric contents and liver must be analyzed by different 
techniques. However, efforts directed to creating effective ex- 
traction and chromatographic conditions common to as many drugs 

as possible were rewarding and the new procedure was applied to 


Selected casework late in 1973. 


In one case a man was charged with impaired driving and a 
small sample of his urine was sent for examination. Tests for 
alcohol showed a concentration too small to account for his erratic 


driving. It was suspected that his condition was the cumulative 


tie ereid 


result of alcohol and another drug, There were no investigative 
leads pointing to a particular drug and therefore one or more of 
hundreds of available drugs might have been involved. The 
remainder of the small urine specimen was subjected to the gas- 
chromatographic screening procedure and the drug amitriptyline 
was found. This is generally prescribed as an anti-depressant 
and when used with alcohol could adversely affect the user's 
driving ability. Without the group screening procedure this 
drug would probably not have been found as the sample would have 


been insufficient for adequate examination. 


Other Activities - 

Ll. The capabilities of the Toxicology Section will be 
considerably enhanced when mass spectrometry equipment becomes 
available in the new building. For example, it may be possible 
to detect cannabinoids in the body fluids of marihuana smokers. 
An evaluation program has been undertaken to determine the best 


type of equipment for our needs. 


2s Analytical procedures have been evaluated for pheno- 
thiazines, methadone, chloral hydrate, bromides and disulfuran. 
The procedure for the latter was found to be inefficient but 
efforts to improve it have so far not been successful. The pro- 
cedure for the determination of methadone in body fluids was 
standardized and new procedures were developed for the deter- 
mination of chloral hydrate, bromides and methylenedioxyamphetamine 
(MDA). 

oe The Breathalyzer programme continued to expand. Two 
hundred and eighty-three operators were trained and certified and 
all active operators were evaluated. Eighteen new units were 
installed and all existing units were inspected. The number of 
cases not involving driving where the Breathalyzer was used con- 
tinued to decrease in 1972 and 1973 because of the reduction in 


1971 in the legal age for the consumption of alcohol. 


4, The increasing size of the section necessitated the 


appointment of a third assistant section head, Mr. D. Hall, B.A. 


Publications 


. "Toxicological Data for Fatalities due to 
Carbon Monoxide and Barbiturates in Ontario" 


G. Cimbura, E. McGarry and J. Daigle; 
J. Forensic Sciences, 17, No. 4, p. 640 (1972). 
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10. 


"3-4-Methylenedioxyamphetamine (MDA) : Analytical 
and Forensic Aspects of Fatal Poisoning" 


G. Cimbura; 
J. Forensic Sciences, 17, No. 2, p. 329 (1972). 


"Review of Methods of Analysis for Phenothiazine 
Drugs! 


G. Cimbura; 

J. Chromatog. Sciences, 10, p. 287, May 1972. 
"Sniffables and Impaired Driving" 

D. M, Lucas and CG, Cimbura; 


Crown Newsletter, December 1972. 


"Determination of Chloral Hydrate and Trichlor- 
oethanol in Biological Tissue" . 


J. Wells and G. Cimbura; 
J. Forensic Sciences, 17, No. 4, p. 674 (1972). 


"Determination of Elevated Levels of Bromide 
in Blood by Gas-Chromatography" 


J. Wells “and G..Cimbura; 
J. Forensic Sciences, 18, No. 4, p. 437 (1973). 


"Suspected Homicidal Poisoning with Strychnine" 


Cw Aci Gorkhey; 
Bulletin of the International Association of 
Forensic Toxicologists, 8, Nos. 3 and 4 (1972). 


"Gas-Chromatographic Identification of Aldehydes 
and Ketones in Toxicological Analysis" 

Discs wt Cele s 

J. Forensic Sciences, 18, No. 2, p. 152 (1973). 
"The Use of Liquid Phase Poly A-103 in Toxicology" 
J. Wells, G. Cimbura, E. Koves; 

Js Chromatog. (86, pa 222 .C1973)- 

"Suspected PMA Poisoning Cases" 


D. W. Robinson, G. Cimbura, J. Fenwick; 
Bulletin of the International Association of 
Forensic Toxicologists, 9, No. 344, Sept. 1973. 


Biology 


A new system has been 
added to those already 

in use in the Biology 
section’ to’ classify blood. 
It is based on the ident- 
Li ice tl Ons 0 fer AP. os 
(Erythrocite Acid Phos- 
phatase) polymorphs. The 
distribution of six poly- 
morphs (groups) in the 
general population has been 
established as being 
approximately 2.5% of the 
population for the rarest 


and 47.7% of the pop- 





ulation for the commonest. 


The ABO system classifies 

DlLood inte four basic 
types - A, B, O and AB. The factors which permit such classification 
are present on both the red cells as well as in the serum or liquid 
portion of the blood. Those present on the red cells are called 
antigens and those present in the serum are called antibodies, The 
kind of inter-action between the antigens and antibodies determines 


whether “the blood ‘is A, By «O or “AB. 


Other systems which depend on antigen-antibody reactions 
but which are unrelated to the ABO system include the Rh and MN 


systems. 


Other classifications make use of the proteins and the 
enzyme systems present in blood. PGM (Phosphoglucomutase) and 
AK (Adenylate Kinase) are enzyme systems. The PGM system has three 
groups - PGMl1, PGM2 and PGM2-1 - and unlike the antigen-antibody 
systems, the PGM factors are located within the red blood cell, not 
on the surface. The identification of the PGM and AK groups is 
possible on a sample consisting of only two blood-soaked yarns Lear 
in length. The distribution of the various groups in the general 
population has also been established. For instance PGM2 occurs 


in 7.4% of the population, PGM 2-1 in about 37.6% and PGM1 in 
about 55%. 


Tere 


A protein system which is identifiable in blood stains 
is the Hp (Haptoglobin) system. Hpl occurs in about 17% of the 
population, Hp2-1 in 48% and Hp2 in 35%. All these systems are 
now routinely used at the Centre depending on the nature, state 


and age of the sample received, 


Some of the new systems including the EAP system were 


used in the following case: 


A person was accused of assault and robbery. The victim 
was kicked during the assault and bled profusely. A blood sample 
from the victim revealed that his blood contained groups A, PGM-1, 
AK 2-1 and EAP-CA. This combination of blood groups is encounter- 
ed in approximately one in a thousand of the general population. 
Blood staining containing the same combination of blood groups 
as that of the complainant was identified on the boots and 
trousers of the accused. Faced with this finding, a plea of 


guilty was entered, 
Other Activities 


ine A programme to further assess the various techniques 
for typing blood group substances in hairs according to the ABO 
system was undertaken with the help of a summer student. Although 
some good results were obtained, additional work is necessary to 
raise the level of confidence to the point necessary for case 
work. 

2 An educational display "Examination of Textile 


Fibres in Criminal Investigation" was prepared. 


Chemistry 


We are often called upon 
to assist fire invest- 
igators in determining 
whether a fire has been 
deliberately set. This 
is usually based on the 
detection of accelerants 
in the debris from the 
fire. The most common 
accelerant is gasoline 
because it is easily avail- 
able and because it is 
thought that, being 
volatile, no tell-tale 


residues would be left. 





The latter assumption is 
false sa nce? at) 2s? not at 
all uncommon to find 


traces of gasoline in the charred debris from incendiary fires. 


The detection of gasoline and other accelerants is some- 
times made difficult by the presence of contaminants. Wooden 
walls and furniture, especially those made of pine, contain tur- 
pentine, and this can contaminate a petroleum product which may 
be recovered from the charred remains. Other potential sources 
of contamination are produced when plastics, synthetic fabrics 


and some natural products are subjected to heat. 


Over the past few years methods have been developed in the 
Chemistry Section which enable us to make corrections for the 
presence of contaminants. Pine and other woods, synthetic fabrics, 
and plastics have been examined for the presence of gasoline, 
kerosene, napthas and fuel oils both before and after charring in 
an open flame. The patterns their vapours gave on a gas chrom- 
atograph were noted. Petroleum products were then used as accel- 
erants, the same materials were burned and the degree to which 
the contaminants interfered was determined by injecting a known quan- 
tity of vapours from the charred remains on to a column in the 
gas chromatograph noting the presence of foreign peaks and inject- 


ing the same quantity of vapours from materials containing the 


“ene 0 ef 8 


suspected contaminants on to the same column. By analysis of 
the sample and the controls on at least two columns in the gas 
chromatograph, the potential confusion in identification caused 


by contaminants isremoved. 


It was further found that the simple process of heating 
the sample in an oven to 130°C before withdrawing the vapour 
sample from the jar increased the sensitivity of the "head space" 
technique by a factor of about ten. It was also found that much 
smaller quantities of materials could be used. In many cases a 
Conclusive identification could be made from the vapours alone, 
Making the lengthy process of recovering liquid samples by steam 


distillation unnecessary. 


These procedures shorten the time required in handling 
Suspected arson cases and provide more definite results. How- 
ever, they require more careful collection of samples by invest- 
igators. Samples should preferably be collected in mason jars 
because transfer from other containers to the mason jars used 
in the laboratory procedure lessens the possibility of detection 
of accelerants. The seals on mason jars or other containers 
Should not Ge made of rubber because petroleum products dissolve 
rubber and contaminate the sample. With these very sensitive 
methods of detection, it is imperative that control samples and 
questioned samples be isolated from each other, since the 


slightest contamination of vapours will be detected. 
This improved procedure was used in the following case: 


A million dollar fire was set in a northern Ontario high 
school when xylene was taken from the Biology supply room, spread 
on the floor and drapes of the gymnasium and ignited. A gallon 
jug was recovered intact and a small quantity of the contents was 


submitted as a control sample, 


The aromatic petroleum product, labelled xylene, contained 
in fact three different forms of xylene as well as toluene and 
benzene. This mixture is readily differentiated from other 
petroleum fractions and has limited applications compared with 


most petroleum products, 


A trace of aromatic petroleum product was recovered from 
wood chips taken from the gymnasium floor and from the shirt of 


the accused. This had the same distinctive composition as the 


idaeoenal a? 


control sample. Without the more sensitive method of analysis, 


these traces could not have been detected. 
Other Activities 


A reference collection of automobile paint from damaged 
Motor vehicles of domestic and foreign make has been made in 
order to provide us with "real world" samples to use in the 
identification of makes and models. Emphasis is placed on the 
priming system used. A questioned paint sample may be compared 
with the reference collection and a rapid identification of make 
and model made. Not all automobile paints have distinctive and 
readily identifiable priming systems. Those which do not, still 


Yequire examination of the "finish" coat. 
Publications 


1. "Determination of Aluminum in Biological Materials" 


S47 SkO Krishnan, D. RR. Crapper, K. A. Gillespie; 
Analytical Chemistry 44, 1469 (1972). 


2. "The Merits and Demerits of Forensic Activation 
Analysis when Compared to Other Techniques" 


S..S. Krishnan; 
Proc. of the 2nd International Mtg. of For. 
Activation Analysis, Glasgow, Scotland, Sept. (1972). 


3. “Comparison of Single Stranded Copper Wires by 
Spectrochemical Analysis using Copper Fluoride 
as a Carrier” 


Ry kee as OUD. Ae Hs Lids 
ot Forensic? Sci entes,” 10,1 Now So pet 271.9 July (Eo 7ege 


4, "The Identification of Lubricating Oils on Clothing 
by Column Chromatography, Infrared Spectroscopy 
and Refractometry”" 


la HB, Yip 
Ji* Forensic’ Sciences, 18, No. 3, p» 263, July CL 973))e. 


Firearms and Toolmarks 
One of the most import- 
ant questions in many 
shooting cases is whether 
a person has recently 
tired a suns ‘for example, 
Whether a death by shoot- 
ing was the result of 
Sutvcide or murder. 2. ft 

- there are no firearms 
discharge residues on the 
hands of the deceased, he 
probably did not fire the 
gun. Ther “parettiniitest™ 
(Dermal Nitrate test) used 


in the past to detect 





these residues has long 
been known to be unrel- 
lable. It has been 
replaced by a trace 
element analysis technique which has been extensively evaluated by 


the Chemistry Section. 


It is based on the fact that when a person fires a weapon, 
barium, lead and antimony are usually deposited on the hands in 
minute amounts. These elements may be found on the hands of a 
Person who has not fired a weapon, but in significantly smaller 


amounts and in a different distribution pattern. 


This technique has been field-tested with the help of the 
Metro? Tononto Poltices Homicide Squad. and) hass been. found to be. use-— 
Dads It does, however, require great precaution in the collection 
of the samples by investigators. Because of the small amounts 
involved, contamination of the samples is a very real problem 
and results myst be very carefully interpreted. To collect the 
residues, a special kit has been developed and investigators can 


be trained by the Centre in its use. 


Another aspect of the same technique is the use of the 
presence and distribution of the elements mentioned to determine 
the muzzle-to-target distance. In a case investigated by the 


section, a man was charged with murdering his wife. The defence 


« qj « 


was that the rifle,contained in its case, went off accidentally 

and killed the victim from a distance. It became essential for 

the Crown to establish the muzzle-to-target distance in order 

to reconstruct the scene and to determine the credibility of the 
defence. This technique was used to show that, if the shot went 
through the case, the muzzle-to-target distance was very small. 

The defence that the shot went off accidentally from a distance 


was untenable and the accused was convicted. 


So alae ae 
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Many shopkeepers would rather risk getting a "bad" cheque 
than losing a sale. Relatively few of them insist on satisfactory 
identification. In any event, many "professional" cheque-passers 
operate in groups and carry several different sets of forged 
identification papers. This kind of "ring" which replaced the 
lone cheque-passer some years ago, has now largely given way to 
the theft and cashing of government cheques. There are large 
numbers of these including those mailed to welfare recipients, 
and the cheque-passer has to write only a signature and not a 
whole cheque. Our fraudulent Cheque File deals with all three 
kinds of cheques. 


The file was started in 1959, as a small-scale replica 
of the Fraudulent Cheque File run by the Royal Canadian Mounted 
Police, to deal with cheques passed in Ontario. Cheques were 
filed according to categories which resulted from the police 
investigation e.g. name and modus operandi. The duplication of 
the Royal Canadian Mounted Police file inherent in this process 
was stopped in 1971 since that file is national in scope and 
provides an excellent service. After five years of investigation, 
a system of classifying the handwriting and other features on 
cheques was developed in an attempt to supplement rather than 
duplicate the national file. A computerized programme was set 
up which worked fairly well. In 1972, it was evaluated and it 
was found that too much time was being spent on dassifying 
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cheques to meet computer demands and in making comparison with 
all the cheques designated by the computer output. A system 
Was evolved that would take less time for classification and 
Would produce results faster without a computer. This system 


was put into effect in September, 19/72. 


However, the question whether our file really supplemented 
the Royal Canadian Mounted Police file had still to be decided. 
An intensive period of testing and evaluating followed in 1973 
and it was established that our file does provide a significant 
supplement to the Royal Canadian Mounted Police file. This was 
confirmed by the largest user of our file - the Metro Toronto 


Police Fraud Squad. 


Police officers throughout the province should realize 
that all fraudulent cheques should be sent to the Centre for pro- 
cessing during or after investigation. If this is not done, an 
officer in one city might be deprived of information regarding 
the passer of the cheques he is investigating should the same 
passer have passed cheques in another city. The Fraudulent 
Cheque File in the Centre is a clearing house for the province. 
Further, copies of every cheque sent to it are sent to the Royal 


Canadian Mounted Police for search in the National File. 


Other Activities 


At the annual meeting of the Canadian Society of Forensic 
Sciences in Regina, Saskatchewan in October, 1973, Mr. Duxbury 


organized and presided over the formation of a Document Section. 


Publications 


i "Restoration and Preservation of Typewriting 
and Printing on Charred Documents" 


A. Bartha (retired); 
A sequel to a previously published paper - 
Cana. Soe. For, Sci. Journal) 6, Lib (1973). 

Ze "Her Pica was Elite and She Walked with a Limp" 
J.A.G. de la Durantaye, D. M. Lucas; 
Crown's Newsletter, September 1973. 


Presentations 


eh oe 


Ts "A Revised System of Classifying Type-Styles" 


J.A.G. de la Durantaye;3 
Am. Society Questioned Doc. Examiners, 
Washington, D.C., August 1973. 


2. "Inconclusive Signature Problems" 


G.W.K. Brohier; 
Am. Society Questioned Doc. Examiners, 
Chicago, Ills, Ausust, 19 72., 


3. "The Document Examiner in Forensic Practice" 


Ni.) We Duxbrir ye; 
Can. Society For. Science, October 1973. 


Photography 


If someone breaks a window 
Pane to gain entrance 

into a building to commit 
theft, the chances are 
good that some fragments 

of the glass will lodge 
themselves in his clothing. 
It was mticed, when photo- 
Sraphing such fragments, 
that they generally had 
certain structural defects. 
If a shadow of the frag- 
ment was thrown on a 
Photographic film, it 
would register light or 
dark streaks on the film. 


A technique was therefore 





developed for casting a 
Shadow which could be 
photographed. These "shadowgraphs" reveal peculiarities in the man- 
ufacture of the glass which occur quite randomly in spite of quality 
control measures. A single piece of glass 28" long was shown to 
have considerable variation in the width and spacing of these streaks 
from one end to the other. Thus it would be possible to say with a 
high degree of probability whether a fragment found on a suspect's 
clothing came from a particular window even though the edges of the 
fragment did not match the damaged portion of the glass remaining 

in the window. Similar marks have also been shown to exist in 


bottles -and light bulbs. 


"AL@AFT FW ay pue srzakmeqtT ‘SsotqtT{[ Toes [euofzzoer1105 pue sodTjTIO 

S,TeRyYSieW e1FA 943 SB yons sofousse JusuuAsAO3 AsyqZO *‘sisuo0i0D pue syszTBoToyyed Aq ‘siaqunu 

Tenbs ATivgeu ut Spaz zFuqns e1eM YCoE BuTuyeMsed sy, ‘jzueMzZaedaq so2T[TOg oAUOAOL ora 

wots ZO?T APYRANF SB pue SOFTOT TeFOUFAOAg OFABAUOQ 9YyR WOAF 9smMeD ¥OZ ANOGy ‘sjuUeMjAedsag 
@OTTOd TedyoTuny worz peAFoover stam Sesed Ano jo ¥¢z7 ‘SE/-ZL6T potaed ay Butang 





056 668 €T8 £08 078 seoueiveddy jainog 


“JJSIS VATIVIIST 
SE eet ee 





(78) 6168 (08) 62T6 (08) €769 (LL) 7709 (0L) 0099 etese ss) >is e Aor TL 


a ee 


(6€7) (S71) (TE) (76€) (S8E) (SUofFIIeg AaYyIO A0Og) 
CEs) LZ CC 2 ZE (€ ) 72 (E>) “Gt sree nok) Aydeiszo0joyg 
8IZZ Cole 6ZOT ELL 979 eTFd enbeyog pneag 
(8 ) €L9 (8 ) 802 (8 ) 699 (L ) 9€S (L ) L8¥ Teisuesy 
s7ZUucmNns0g 
(9 ) O6€ (9 ) 8¥E (9 ) 99€ (9 ) OSE (¢ ) 622 sulBerity 
(9T) 4716 (CT) 7206 (ST) TS8 (CT) 892 (HT) SEL AiAsymsayg 
(97) 9€6E Gay cere~6MC7C) «UT VEO (CCE) Oe CETTE Ses¢ AZOTOOFXOL 
(9T) LOL (7T) 089 (7T) €99 (ET) es (ZT) 096 AZoTOTY 
€L6T ZL61 TL6T OL6T 6961 





-HaUV SUYVAA AAIA LSVI AHL YOd SHUNDIA (AAVIS) ANV GQVOTASVO AHL 





S lind & & Vol Ss 





II Luavd 


ae ies 
I 
pi ah 





6 8VS69PLL LOZL € 


TT 





